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Abstract: Marine organisms have been and will continue to serve as the valuable
sources of structurally diverse secondary metabolites, which function directly as
molecular probes for biomedical studies or serve as the lead compounds for
development of pharmaceutical products for treatment of human diseases. Due to
the structural complexity of marine natural products and limited available quantities,
modern instrumental methods such as NMR spectroscopy often fail in providing
correct structural assignment of novel molecular entities. Chemical synthesis offers a
powerful solution for structural determination, including absolute configuration, in
marine natural products research. Moreover, chemical synthesis enables molecular
editing (simplification) of complex natural products by synthesizing natural products-
like compounds of less structural complexity for drug discovery and development. In
this general presentation, examples from both the current literature and the speaker’s
research lab will be used to illustrate (a) the challenge and advancement in structural
determination of natural products; (b) the opportunity of chemical synthesis in
chemical biology studies; and (c) contribution of chemical synthesis in marine natural
products research and drug development. Enhancement of chemical synthesis
efficiency is the key theme of contemporary chemical research and a multimodule
assembly strategy will be discussed for efficient diverted total synthesis of marine
macrolides and analogues in the speaker’s lab.
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